CASE REPORT: A 32-year-old African male presented with 10 hours of severe back pain. Initial computed tomography scan of the back showed no abnormality, and initial laboratory investigations were consistent with rhabdomyolysis. Despite stopping potential causative medications, aggressive intravenous hydration, and urine alkalinization, his creatinine kinase continued to steadily climb. Thirty-six hours after admission, a magnetic resonance imaging of his back was done because of new swelling over the right paraspinal muscles and loss of sensation in this region. Marked swelling of the right erector spinae muscles was observed, and right and left compartment pressure measurements were 108 and 21 mm Hg, respectively. He had urgent fasciotomy after which his rhabdomyolysis and pain recovered.
INTRODUCTION
There are many causes of rhabdomyolysis, including infection, drugs/toxins, electrolyte abnormalities, surgery, trauma, or compression. [1] [2] [3] [4] Compartment syndrome can cause rhabdomyolysis from severe muscle compression and swelling within a closed, rigid boundary (compartment) formed by connective tissue and bone. It results in impairment of neurovascular systems, muscle ischemia, and tissue death. Compartment syndrome most often occurs in the extremities; however, it has rarely occurred in the paraspinal muscles. [5] [6] [7] [8] It is prudent to consider compartment syndrome as a potential cause of rhabdomyolysis in the setting of back pain, even before the onset of late complications such as neurological and vascular compromise because of the benefits of early surgical intervention. We discuss the case of a patient who presented with a nonresolving rhabdomyolysis and an initially occult erector spinae muscle compartment syndrome.
CASE REPORT
A 32-year-old man of African origin presented to the emergency department with excruciating right lower back pain which radiated down the posterior side of his right leg. He had done weight-lifting exercises that primarily involved the use of the back muscles, and the pain began 9 hours subsequently. Medication use included antihistamines and pseudoephedrine for an upper respiratory tract infection 1 week before presentation and creatine supplements for body building starting 3 weeks before presentation. He denied the use of heroin, cocaine, and amphetamines; however, he had 0.8 liters of alcohol intake in the 2 weeks before presentation. There was no history of back pain or other medical problems. Initial physical examination revealed marked tenderness over the right paraspinal muscles but no erythema, swelling, or signs of trauma. Passive and active ranges of motion were limited because of his back and leg pain. Straight leg raise was positive on the right at 25°elevation, and there was contralateral pain with left straight leg raise. Sensation was intact and plantar responses were normal.
Admission laboratory investigations were as follows: white blood cell count (WBC), 9.0×10 9 /L; serum creatinine, 102 μmol/L (1.15 mg/dL); serum creatinine kinase (CK), 9,209 U/L; aspartate aminotransferase (AST), 327 U/L; alanine aminotransferase (ALT), 61 U/L; lactate dehydrogenase (LDH), 969 U/L; and amylase, 38 U/L. The computed tomography (CT) scan of the spine was normal and showed no muscle swelling or vertebral fractures (Fig. 1) .
The patient was admitted for treatment of rhabdomyolysis and further evaluation of his back pain. Intravenous saline was administered at 150-200 mL/hour, and the pain was treated with opioid analgesia. The creatine and pseudoephedrine supplements were discontinued. Despite these measures, his CK rose to 38,000 U/L and his back pain worsened over the next 24 hours. A magnetic resonance imaging study (MRI) was ordered to rule out structural causes of back and leg pain with rising CK. There was no evidence of disk herniation or spinal fracture, and the spinal column was normal. However, there was marked edema and swelling in his right erector spinae muscle complex from the L3 level to the L5/S1 disk space ( Fig. 2) . At 36 hours after admission, he developed new swelling over the right paraspinal muscles on physical examination with reduced sensation over the involved muscles.
Forty-eight hours after admission, compartment pressures of both erector spinae muscles were measured using a 14-gauge angiocatheter (BD Medical-Medical Surgical Systems, Sandy, UT, 84070, USA) which was connected to an arterial line set-up. 9 The resulting pressures in the right and left erector spinae muscles were 108 and 21 mm Hg, respectively. The CK at this time was 72,820 U/L, and the other peak laboratory values are presented in Table 1 . The patient was taken to the operating room immediately. A fasciotomy was performed, and once the compartment was released, the color of the muscle changed dramatically from gray to pink. The fascia was not repaired and skin closure was completed. Subsequent to the fasciotomy, the CK fell to 3,683 U/L at 5 days postoperatively and his pain improved such that he was able to walk and his requirement for pain medication reduced markedly. A hemoglobin electrophoresis for sickle cell trait was negative. Fourteen days later, at outpatient clinic follow-up, he had full range of motion and was able to exercise again. His follow-up laboratory investigations were: serum CK, 500 U/L; AST, ALT, and ALP were 28, 42, and 66 U/L, respectively; LDH, 269 U/L; and WBC, 5.6×10 9 /L. A repeat MRI at 6 weeks showed reduction in the swelling of the right erector spinae muscle complex (Fig. 3 ).
DISCUSSION
Our patient presented with an initially occult acute paraspinal compartment syndrome and nonresolving rhabdomyolysis. Acute compartment syndrome of the paraspinal muscles has been reported in various settings including trauma or surgery 2,10-11 and in nontraumatic situations [5] [6] [7] [8] (Table 1) Chronic exertional compartment syndromes have been well documented. However, acute exertional compartment syndrome is less common. The pathophysiology is the same: repetitive and intense muscle activity causing edema within a confined fascial space. This acute edema impedes lymphatic and possibly venous drainage which, under normal circumstances, recedes on completion of the activity. With acute compartment syndrome, the edema remains after cessation of activity allowing for increase in compartmental pressure. It is likely that the pressure within the fascial space becomes such that blood supply to the muscle is compromised to the extent that ischemia of the muscle occurs, resulting in rhabdomyolysis.
The boundaries of the lumbar paraspinal compartment are: portions of the sacrum and iliac crests, the lumbardorsal and thoracolumbar fasciae, iliolumbar ligaments, transverse processes, intertransverse muscles, ligaments, and vertebral laminae. 5 The sciatic nerve (L4-5, S1-3) is formed at the lower margin of the piriformis muscle and emerges into the buttock lying on the ischium. 12 "Sciatica" usually occurs when one of the aforementioned nerve roots is compressed as it exits its foramen. Pain may be perceived as coming from anywhere along the sciatic nerve regardless of the actual site of injury. A paraspinal compartment syndrome could cause sciatica-type symptoms if the nerves were affected at the point of exit from the neural foramina. In our patient, it is still plausible that antihistamines, creatine supplements, alcohol use dehydration, or a viral illness 1 may have caused rhabdomyolysis; however, clinically, it seems unlikely that such conditions resulted in a localized presentation and the rhabdomyolysis only started to resolve after fasciotomy. A hemoglobin electrophoresis was negative for sickle cell trait. In addition, alcohol use (0.8 liters) and creatine supplement utilization occurred 2 and 3 weeks before admission, respectively. The patient denied the use of cocaine, heroin, and amphetamines; however, urine and serum toxicology screens were not sent. Even in the setting of crush injuries and trauma, there is a reduction in CK in the majority of patients in response to intravenous hydration and urine alkalinization. 13 In our patient, despite aggressive hydration and stopping all inciting medications, the CK continued to increase steadily, which raised the suspicion for an ongoing, unidentified source of the rhabdomyolysis. In previous studies of acute compartment syndrome where CT scans were done, these scans showed marked muscle swelling. 5, 8 This was not present in our patient, so the compartment syndrome either developed between the CT scan and MRI (1.5 days) or the CT may have missed early muscle swelling. In the light of the MRI findings, a careful rereview of the original CT scan did not show swelling or hematoma. It is surprising to note that the initial CT scan did not show evidence of muscle swelling given that the intracompartment pressure in the affected muscle in our patient were higher than any of those reported in this muscle group. [6] [7] [8] Measurement of compartment pressures is the current gold standard in terms of diagnosing acute compartment syndrome. Future directions of investigation might include the assessment of whether CT scan or MRI compare in sensitivity and specificity to compartment pressure measurements in the erector spinae muscles. Acute compartment syndrome is associated with pain, muscle damage, and renal failure. The authors suggest that diagnosis of this condition in the erector spinae muscle complex requires a high index of suspicion, MRI, and measurement of compartment pressures. [6] [7] [8] In cases of compartment syndrome of this muscle group, medical management alone has resulted in recovery but with persistent exerciseinduced pain. [5] [6] Therefore, management should include urgent surgical intervention to prevent long-term sequelae of compartment syndrome. [7] [8] 11 Our case highlights the need for early consideration of compartment syndrome as a possible 5 Difazio et al. 6 Kitajima et al. 7 Khan et al. Reference numbers are beside the study author's name. cause of back pain in the setting of rhabdomyolysis. Rhabdomyolysis can present in the absence of late complications such as neurological and vascular compromise.
